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Abstract

The electrophoretic mobility of the coat protein was compared for 13 PNRSV
isolates. Apparent molecular weight varied from about 24 to 25 kDa. The molecu-
lar weight of coat protein of two isolates: PNRSV-AprI/9 and PNRSV-PL21 could
not be determined.
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Introduction

Prunus necrotic ringspot virus (PNRSV) belongs to the genus Ilarvirus of the family
Bromoviridae (Roossinck et al. 2005).

The molecular weight (M�) of coat protein of different PNRSV isolates were re-
ported by many researchers and they varied among virus isolates. Barnett and
Fulton (1969) reported a M� of 25 kDa for PNRSV isolate H based on amino acids
analysis. Gonsalves and Fulton (1977) determined a M� of 25 kDa for PNRSV iso-
late G. Ong (1987) noted variation in M� among three PNRSV isolates: 26 kDa for
FG (isolate from Prunus mahaleb) and CH39 (isolate from P. avium), and 26.5 kDa
for CH38 (isolate from P. avium). Crosslin and Mink (1992) and Paduch-Cichal
(2000) demonstrated that the molecular weight of PNRSV coat protein varied
among almond, peach, sour cherry, sweet cherry, hop and rose isolates from 22 to
29 kDa. The viral capsid protein of seven Slovak PNRSV isolates (plum, sweet and
sour cherry) migrated in SDS-PAGE as one major band with apparent molecular
weight of about 25 kDa (Glasa et al. 2000).
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This paper reports the results of a study carried out to compare the electropho-
retic mobility of coat protein of 15 PNRSV isolates from different stone fruit trees
and rose plants.

Material and methods

The virus isolates used in this study are listed in Table 1.
Samples (leaf breaking buds) from P. avium F12/1 infected with PNRSV-AL1,

PNRSV-AL17, PNRSV-AprI/9, PNRSV-N2, PNRSV-Mk, PNRSV-PE56,
PNRSV-PL1, PNRSV-PL9, PNRSV-PL38, PNRSV-SW2, PNRSV-R1, PNRSV-R2
or PNRSV-R3 and samples from plum cv. ‘Empress’ (leaf breaking buds) infected
with PNRSV-PL7 or PNRSV-PL21 were prepared for western blotting by grinding
with sample buffer (0.5 M Tris-HCl buffer, pH 6.8, containing 10% glycerol, 10%
SDS, 2-mercaptoethanol, 0.05% bromophenol blue) and centrifuged for 15 min at
15 000 rpm (centrifuge Janetzky, K24). The supernatant was incubated for 5 min at
95°C (Sherwood and Melouk 1986, Sherwood 1987).

The samples were subjected to electrophoresis in 12% polyacrylamide running
gel with a 4% stacking gel (Laemmli 1970). Low molecular weight markers
(Sigma) were run in parallel. After electrophoresis, all proteins were transferred
onto PVDF membrane (Millipore) in a semi-dry apparatus (Pharmacia). PVDF
membranes were blocked with 3% semi-skimmed milk in TBS buffer, incubated
with a mixture of rabbit antisera against PNRSV (S PNRSV 97-4 and S PNRSV 11)
in TBS for 4 h at room temperature (Towbin et al. 1979), followed by Protein A /
ALP conjugate (Sigma) and Fast Red RC / Naphtol AS-TR (Sigma).

The molecular weight (M�) of coat proteins of PNRSV isolates was estimated
by comparison with Sigma Low Molecular Weight Range markers (M-3813).
Those were stained on PVDF with Coomassie Blue stain.

Results

The molecular weight of coat protein of two isolates: PNRSV-AprI/9 and
PNRSV-PL21 could not be determined. Probably the virus concentration was too
low in plant materials. The coat protein of all remaining 13 PNRSV isolates re-
solved as one major band by western blotting technique (Phot. 1). Estimates of M�

varied among isolates within a narrow range of 24-25 kDa. Slightly different migra-
tions were observed with coat proteins of the virus isolates tested, therefore these
isolates were divided into three groups: group I – fast migrating isolates:
PNRSV-PE56, PNRSV-Mk, PNRSV-PL1 and PNRSV-PL9, group II – slower mi-
grating isolates: PNRSV-N2 and PNRSV-PL38 and group III – the slowest migrat-
ing isolates: PNRSV-AL1, PNRSV-AL17, PNRSV-SW2, PNRSV-PL7, PNRSV-R1,
PNRSV-R2 and PNRSV-R3.
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Table 1
List of PNRSV isolates studied

Isolate Original host Origin
PNRSV-AL1 Almond

cv. ‘Strout’s
Papershell’

Australia
Dr. M. Wirthensohn (Adelaide University, Department of
Horticulture, Viticulture and Oenology)

PNRSV-AL17 Almond
cv. ‘Tardy non Pareil’

Italy
Dr. A. Myrta (Istituto Agronomio Mediterranea, Bari)

PNRSV-AprI/9 Apricot seedling
(offspring of apricot
cv. ‘Schönborn Wyk’)

Poland
orchard, Ursynów (Warsaw Agricultural University,
Department of Pomology), the second author collection

PNRSV-Mk Sour cherry,
unknown cultivar

Hungary
Dr. M. Kölber (Crop Protection and Soil Conservation
Service, Budapest)

PNRSV-N2 Sour cherry
cv. ‘Łutówka’

Poland
orchard, Wilanów (Warsaw Agricultural University,
Department of Pomology), the first author collection

PNRSV-PE56 Peach
cv. ‘Meredith’

Poland
orchard, Lipowa near Sandomierz, the second author
collection

PNRSV-PL1 Plum
cv. ‘Bluefre’

Poland
orchard, Wilanów (Warsaw Agricultural University,
Department of Pomology), the second author collection

PNRSV-PL7 Plum
cv. ‘Empress’

Poland
orchard, Wilanów (Warsaw Agricultural University,
Department of Pomology), the second author collection

PNRSV-PL9 Plum
cv. ‘Opal’

Poland
orchard, Wilanów (Warsaw Agricultural University,
Department of Pomology), the second author collection

PNRSV-PL21 Plum
cv. ‘Empress’

Poland
orchard, Wilanów (Warsaw Agricultural University,
Department of Pomology), the second author collection

PNRSV-PL38 Plum,
unknown cultivar

Italy
Dr. A. Myrta (Istituto Agronomio Mediterranea, Bari)

PNRSV-R1 Rose
cv. ‘Queen Elizabeth’

Poland
rose collection (Warsaw Agricultural University,
Department of Ornamental Plants), the second author
collection

PNRSV-R2 Rose
cv. ‘Ingrid Bergman’

Poland
Botanical Garden, Warsaw, the second author collection

PNRSV-R3 Rose
cv. ‘Montezuma’

Poland
Botanical Garden, Warsaw, the second author collection

PNRSV-SW2 Sweet cherry
cv. ‘Jabonlay’

Poland
orchard, Kutno, the second author collection



Discussion

The molecular weights of coat protein of 13 PNRSV isolates studied, defined by
western blotting technique, varied from 24 to 25 kDa. Barnett and Fulton (1969),
Gonsalves and Fulton (1977), Ong (1987), Glasa et al. (2000) and Paduch-Cichal
(2000) noted variation in M� among PNRSV isolates from 22 to 26 kDa. Results
obtained by Crosslin and Mink (1992) also indicated to differences in coat protein
M� (27 up to 29 kDa) among 22 PNRSV isolates. These virus isolates were divided
into three electrophorotypes based on the relative distances of nucleoprotein mi-
gration in gel. One isolate, NRS-Hop, was assigned to elecrophorotype I.
Electrophorotype II included isolates from peach, almond, sour cherry trees and
rose plants, and electrophorotype III isolates – from peach, sweet and sour cherry
trees. The 13 different PNRSV isolates studied here were also divided into three
groups.

Crosslin and Mink (1992) suggested that there was not obvious relationship
between biological properties of two PNRSV isolates (CH38 and CH39) and the
coat protein M�. These isolates represented two major groups of biological variants
of PNRSV commonly found in sweet cherry orchards in Washington. Isolate CH38
typified the group of isolates that induced rugose mosaic disease. Isolate CH39
represented isolates that remained symptomless in infected trees. Although these
isolates differed in their biological properties and in their coat protein M�, they
were serologically indistinguishable. The same phenomenon was noted in study
with sour cherry PNRSV isolates described by Paduch-Cichal (2000) and Szyndel
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Phot. 1. Western blot analysis of PNRSV isolate; 1 – PNRSV-AL1, 2 – PNRSV-AL17,
3 – PNRSV-PE56, 4 – PNRSV-AprI/9, 5 – PNRSV-SW2, 6 – PNRSV-PL9, 7 – PNRSV-PL1,

8 – PNRSV-Mk, 9 – PNRSV-N2, 10 – PNRSV-PL38, 11 – PNRSV-R1, 12 – PNRSV-R2,
13 – PNRSV-R3, 14 – PNRSV-PL7, 15 – PNRSV-PL21

(photo by T. Malinowski)



and Paduch-Cichal (1997). Our studies also have revealed some differences in
host-range of the 13 PNRSV isolates, as well as in symptoms induced by these iso-
lates on particular host plants (unpublished data). All PNRSV isolates presented
in this paper could not be differentiated serologically either and appeared to belong
to the CH-9 serotype, although some of them (AL1, PE56, Mk, N2) had probably
common antigenic determinants with serotype CH-3 (Szyndel et al. 2006).

It has not been determined in the presented work, whether the observed vari-
ability in coat protein M� among PNRSV isolates results from differences in size,
amino acid composition or structural configuration. Noel et al. (1979) reported
that single amino acid substitution could alter the migration of a protein in
polyacrylamide gels.

Streszczenie

RÓŻNICE W MOBILNOŚCI ELEKTROFORETYCZNEJ BIAŁKA KAPSYDU
POMIĘDZY 13 IZOLATAMI WIRUSA NEKROTYCZNEJ PIERŚCIENIOWEJ

PLAMISTOŚCI WIŚNI (PNRSV)

Porównano mobilność elektroforetyczną białka kapsydu 13 izolatów wirusa ne-
krotycznej pierścieniowej plamistości wiśni (Prunus necrotic ringspot virus, PNRSV)
z użyciem techniki western blotting. Oszacowana pozorna masa cząsteczkowa
białka kapsydu 13 izolatów PNRSV wynosiła od 24 do 25 kDa. Nie zdołano wyzna-
czyć masy cząsteczkowej białka kapsydu dwóch izolatów: PNRSV-AprI/9 i
PNRSV-PL21.
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